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ON THE APPLICATION OF THE FRONTAL THEORY TO 
CYCLONES IN THE SAHARA 

1 ~ary, 1877. 

SS/. ~ / ~ ( 6 6 / )  BY M. L. PETITJEAN 

(Comptea Rendus, 179, No. 1. July 7,1924, pp. 64-65) 

[Translatea by B. M. Varney, Weather Bureau] 

The thermal discontinuity between winds of Mediter- 
ranean and of tropical o r i p  in northern Africa reveals 
the existence, especially in the warmer months, of a 
s ecial front,I which seems to be related to that of the 
Aade Winds.' It delimits the warm and the cold 
sectors of depressions, the centers of which, at the time 
of their appearance on the s noptic charts, occupy 

ment of which is confined to either SW.-NE. or W.-E. 
The warm sector is at first limited on its western side 

by the Hi h Atlas of Morocco; it extends toward the 

Atlas. On the emtern side its boundary is prolonged 
aa far as southern Tunis. The la er of southerly 
winds. * * * extends to a higher ahtude the greater 
is the heating in the tropical regions. It rises above the 

extreme sourthern Morocco, an B the direction of move 

north and f ollows in its course the Saharan chain of the 

I Petitjean L Surfaces de discontinuit4 en A l g i e  et au Sahara. (Cahlm du Servicw 
~ ~ r n i o e i i u d t d . ~ ~ ~ e ~ l s  i ~ a a  NO. 1, P. 13.) 

1 Bjerkned, V., On the dyn&iar of the clrcular vortex. with a plications to the atmos- 
phere and at- heric vortex and wave motions. (Geo&e Publikationer Kris- 
tiania, 2, NO. 4, 111, pp. M.) 

winds from the sea [these constituting the cold sector of 
the c clone.--Ed.], and its progrw northward can be 
t racdf rom one station b the radual lowering of its 

ta meteorological stations in Algeria and the Sahara. 
b e  maintainin itself in general parallel to the 

lates, with variable amplitude and variable period, as a 
result of the conflict between the tropical and Mediter- 
ranean winds. This is made clear by tracin the lines 

periods which accompany the passage of depressions 
oiiginating in the Sahara. These lines give way, some- 
t,imes toward the north and sometimes toward the south, 

under side, as shown by p i I Y  ot bal oon soundings at mili- 

orientation of the At T as, the front of discontinuity oscil- 

of synchronous rainfall in connection with t B e stormy 

heating due to compression, this heating acting in addi- 
tion to the gain of heat induced by condensation of water 
va or during the ascent. 

Gorth of the Atlas the warm a i rkaga in  forced up, 
this time above the ocean winds. ouble ascent is 
revealed by the isochrones of rain occurring on the two 
sides of the mountainous massif. 

The warm sector of Saharan de ressions usually 

the case with depressions in the Temperate Zone, he 
'' cut off," either as a result of the arrival of colder air 
at its rear or of the weakening of the tropical flow. A 
second depression is thus produced following the first 
and may in its turn be cut off. It is not rare to discover 
on tho charts of the meteorological service of Algeria 
cyclone families made u of three of these depressions in 

Stlas. 

remains open toward the south side, g ut it may, as IS 

a string, lying essentia E J parallel to the trend of the 

SS/.S/S ( 2 6 2 . 3 -  
SECONDARY DEPRESSIONS IN THE ADRIATIC SEA 

By FILIPPO EREDIA 
(Comptes Rendus, 179, No. 1, July 7,1924, pp. 66.67) 

[Translated by B. M. Varney, Weather Bureau1 

Sometimes, over 'the Adriatic appear barometric de- 
pressions which, as soon as they are formed, move 
ra idly in a direction from Northeast to southwest, grad- 

when they reach Sicily or Tripoli. Rarely do they take 
a course toward the southeast, crossing the Ionian Sea to 
the Cyrenian Sea. These de ressions, believed by most 
scientists to ori inate over t e ljmhenian Sea, prepnt 

ua fl y changing their come by turning toward the south 

ver different c % aracters from those of other depressions 
inwt % e M edi t err aneanB asin. 
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The inception of these depressions is due to special 
conditions on the Adriatic slo e. We may a r m  these 

arison with those of adjoining regions, followed by 
Secreases in pressure. I n  this case, under the influence 
of important de ressions existing over northern Europe, 

consider as secondaries. 
If an anticyclone is present at the same time in north 

or northwest Europe, the depression develo s more 

creased almost equ y in t e various sectors, and, coin- 
cident with an extension of the area of the cyclone, the 
pressure decreases, and the cyclone moves toward the 
east, while the anticyclone likewise shows a movement, 
but toward more southern 1at.itudes. 

However, if the western antic clone, which we may 

of these secondary de ressions, the other anticyclone, 

is not less important. We mag regard this anticyclone 
as an indefinite one, because it does not represent in 
general more than a zone of relatively high pressure as 
com ared with that of adjacent regions. 

T%e two currents of air, the one cold, the other warm, 
which, according to the theory of Bjerknes, are necessary 
to the formation of a de ression, may be engendered by 

the other in southeastern Europe. [Details of depres- 
sion of December 20 and 21, 1923.1 

These de reasions form preferably during the winter 
months an a are entirely lacking in summer, for the dis- 
tribution of air temperature at that season facilitates 
their formation in the valley of the Po. 

Thus, the conditions favorable to the formation of 
these secondar de ressions would be the following: 

areas of high pressure extending, the one over the British 
Isles, the other over the Levantine Sea [eastern Medit,er- 
ranean]. The depressions, as soon as they are formed, 
move as a function of the nioremont which the antic - 
Levantine Sea thus exercises the major influence. 

conditions to be, very limited t R ermal differences in com- 

there form on t T l  e Adriatic depressions which one may 

deeply and forms a r y y  cyclone. The gra B ients in- 

assume to be well developed, in I uences the movement 

which exists over the I! evant, exerts an influence which 

these two anticyclones, w R ich lie, the one in northwestern, 

A very marke B f  cyc one over northern Russia, and two 

clones undergo. The nnt,icylone dominant in t z c 

NOTES ON THE WEST INDIAN HURRICANE OF 
OCTOBER 14-23, 1924 

By CHARLES L. MITCHELL 
[United Staten Weather Bureuu, Wmhlngton, D. C.1 

Rdcent reports indicate that the hurricane of October 
14-23, 1924, was one of great intansity. Dr. Jose C. 
Millas, director, Observatorio Nacional, Habana, Cuba, 
writes: “I believe that this hurricane is one of the most 
severe ever m erienced in our latitudes.” Doctor Mil- 
las has forwar ed a number of hotograph clipped from 
El Mundo, Habana, taken in os Arroyos and Arro os 
de Mantua, Pinar del Rio Province, which suggest tgat 
the force of the wind was almost comparable to that in 
a tornado. The steel wireless tower at La Fe was blown 
down. 

It is, indeed, fortunate that this hurricane passed over 
no land areas other than the extreme w&tern end of 

Florida. f i l l  
been received reporb indi- 
cate that in Arroyos de Mantua about a dozen persons 
were killed and 50 injured and that almost every building 

E B 

in the town sustained heavy damage, besides the severe 
damage done to the tobacco crop. A maximum wind 
velocity of 72 miles an hour from the south was regis- 
tered at Habana at 10 p. m. of the 19th, although the 
barometer fell little, if any, below 29.50 inches. The 
lowest pressures observed at a number of stations in 
western Cuba and also very complete barometric data 
from the S. S. Toledo, all kindly furnished by Dr. Millas, 
are given below: 

CUBAN STATIONS. OCTOBER 19. I924 

Jnches 
Gunne ____. . . _ _ _ _  _ _  _.__. ____. . -. .____ ._______ _ _ _ _ _ _ _  ___. 28 m 
Dlmas ________________________________________-- - - - - - - - - -  Z54 
La Fe- - - - - _ _  - _ _  _ _  - _ _  - - _ _ _  - - - _ _  - _ _ _ _ _ _ _  _ _ _ _  _ _  35 
Pinnr del Rlo _________. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  29.28 
nfantua - - _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  28 15 
Loa Arroyos. - - _ _ _  _ _ _ _ _  -. _ _ _ _ _ _  _ _ _ _  ______________. _ _ _ _ _ _ _  27.52 

8.6. “TOLEDO” NEAR JUTIAS CAY (OFF THE NORTHWBSTERN COABT) 

_ _  _ _ _  

The following extracts are from a report of an inter- 
view that the meteorologist of the Panama Canal Zone 
had with Ca tain Burmeister, master of the United 
Fruit Steam &up Reredia: 

* * * A t  about 7 p. m. (October 18) all three ships (the 
Sun Bruno, Turrialba, and Heredia) left Havana Harbor and 
preceded toward Cape San Antonio. At first there was practically 
no wind, but as they steamed west the wind went around to east 
and northeast and gradually freshened up. There was a fairly 
heavy following sea. The wind gradually became heavier and the 
sea higher. At about 3 a. m. (October 19) the master of the Sun 
Bruno * * * decided that the center (of the storm) was to 
the westward and he radioed the other ships that he was going to 
turn around and steam toward the northeast. After debating at 
some length, Captain Burmeister also decided to  turn around. At 
this time the ships position was about 23’ 50’ N. and.84’ 10‘ W. 
The ship was headed north-northeast for a while and then north. 
The pressure dropped steadily. At 4 a. m. the barometer read 
29.56 inches and the wind northeast force 4. At 6 a. m. the sea 
was so high that the captain decided to heave to. A measage to 
that effect was sent t o  the two other ships. At 8 a. m. the pressure 
was 29.44 and the wind had risen to northeast 8. The ship was 
empty and i t  bobbed around like a cork. At 11 a. m. the pressure 
wsa 29.15 and the wind northeast 11. * * * At noon the 
barometer read 28.10 inches. This was a drop of 1.05 inches in 
one hour. At that hour the wind was blowing from the northeset 
force 12. The following is a vivid description of the storm at its 
hefrht by Captain Burmeister: 

The whole sea was a boiling, seething mass. It was impossible 
to see any distance. It appeared as if the surface wme covered 
with a mais Qf turbulent steam. The sea waa breaking in such 
manner that it was impossible to  tell whether the water in the air 
was rain or sea water. I estimated the wind to  be blowing 120 
m. . h. I ordzred every pound of steam to be used in keeping her 
unler control. 


